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(54) CDMA RECEIVER 

(57) Abstract: 

PURPOSE: To form the CDMA receiver with less 
reception characteristic deterioration against increase 
in the number of simultaneous operation users even in 
the environment of high speed fading or multi-path in 
the DS/CDMA system 

CONSTITUTION; A signal subjected to coding multiplex is 
received by an antenna 300 and band-limited by a 
reception filter 301. A signal in the designated timing 
is inputted to an interference elimination equalizer 
302. Each interference equalizer 302 regards a 
multi-path component of its own station in other timing 
equivalentfy as an other station signal and eliminates 
the signal together with the other station signal to 
detect only a multi-path component in the designated 
timing. Each multi-path component is multiplied with a 
synthesis weight coefficient and the result is 
synthesized at a synthesizer 320 and a decision signal 
is obtained by a decision device 303. 
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[M««l] ««tttk»ci5»*»«*« (DS/C 
DMA) v'X^A-C-fflV^SfS^-JoV^-C, 

£ tufc D S / C DM ASIMI*SrSfll LT^tS^J 

{t**»5W£»i: S r t Sr^mfc-fS C DMA 
[If** 2] ne«t7^^£METtltt£»ltl 

t £#SS £ -T 5 If** 1 15*03 C DMA« 
[If** 3] miBTSMSHfc^ffcSH:. fcfcifclKflF-** 

1 -tsif** i xtt 2 (cia^ro c dm as<s m, 

[If** 4] g^tfB**^*©*^^***^* 
itm (le) -c*5l-fSifc*rWfti:i-*BI*«ixri 

2 (C|E®CD C DMA§{§& 

[If** 5 ] WK^ *»*<SKt»0-tiT^^.«r*l«Ji 

araawws (dfe) rjisi-srfcsr'iwti-*!** 

9 1 Xtt 2 tc!E®<75 C DM Ag:<tm> 
[If** 6 ] «rtaw**tt. kit fcSPM^ 

i*W«i:i-S»3jMilXtt2fcl3««)CDMASflr , 

(If** 7 J K«ttfttcJ:«flF*fttt*S (DS/C 
DMA) ->*7^-effl^Sg{f«8(-:fc^T, 
^•SfcSftfcD S/C DMASHf f?rS(f Ltf iffl 

[ff ** 8 ] Bufagfi? /u* i ffiiCT&Bte&Mbgg 

i: fc fc I" 5 If** 7 fcR*© C DMASii, 

[if**9] «HBtt«B»^atc*v^T. mcNS* 
er-ff jzkzftm t-tzmim 7x«8 Kfs«© c d 

MAgfti. 



A*«r©tt«-eff £#8* i ^Stf ** 7 Xtt 8 te 

sse^cDMAgftm, 

[111**1.1] «nET#fl*£*MU*tt, WtlttWf* 

at t -rati** 7 xtt s kih«© c dm ASflrau 

[if** i 2 ] tfrE^8Mfc*<«k»©*^*i.«: l e 
r t £!&gt i -tsif ** 7 xtt 8 fcta*© c 

DMA$m 

[ft** 1 3 ] l^T#lfcS#{feB©*il«l*D F 

e -c*ai-<& r t zw&t-rzm #* 7 xii s cct© 

C DM Ag<f m, 

[ft** 1 4 ] Jfe« f±. * tit fcflPN 

c i urn t -r sit** 7 xn 8 (ciE«<o c dm ASflr 

[St*«15] ar»i£«fcJ:5ff-*#M#« (DS/ 
CDMA) i^xAT'W^gffiSrtTpgff^Stwfc^ 
T, 

^s-fksnfcD s /C dmasii ftz^m Lx&mm 

r t i: 1" ^ C D M A S<f«. 

[it** is] iwaT*»*wk#afc»L. 

5-t«r#mti-SHI**l 5CSi©CDMA§<f 

[i»**i7] ne^H(4fe£«4b9a!K:#L. se>f 

5ii<:«iit5!l*«l 5(cia|£©CDMA§:(f 

[if**18] IMSWfti^SKSl. SfcK 

*^5wt«ril#«i-t-5Bt**l 5lcl5«^CDMAS: 
fits, 

[if** 1 9 ] iwB^dES-cu, mwm.<»?<< % s 

t-t" 511**1 5(Cfa^C0CDMAS{tm. 
[If** 2 0 ] IWBT^KSScWk^aSr L E X%^t 
2>rir«r#mk1-2)lf**l 5 (ClE®WCDMAg:ft 

[If** 2 1 ] «rET*K5*«WI:¥S!:Sr D F E T-nm 
-f-SiSr^mt-rSIt**! 5ICl2«<OCDMAS:{f 



23] tWWJfeS^WJEUyifctWBTtflft* 

5 fc|B«<0 C DMA§(Ii 0 

2 4 ] «flBW*«^OK«fS*S:llWaT*l» 

JS 1 5 (C|G®0 C D M AS« ft, 

iw**2 5 ] mew£*a. t tfc** 

zkzw&t-tmmmi 5icia«©cDMA$m 

[#W<o#»ftR9JH 
[0 0 0 1 1 

[BR-b«>«/B$»l *«wr±, iSSfem (ds) KiJ: 

^CDMAJS («T. DS/CDMAjfrSSfclW) 
^^Tffl^5CDMAS«t:rat5o 
[0 0 0 2] 

IffiSfcOftflfl D S/CDMA^MQAf M^)WS 

g»K£«**»iu u sit ffl-mm 6 tc^-r-t 5 ^> 

[0 0 0 31 t£SWDS/CDMA#ao£««rtt* S 

[0 0 0 4] <tfe^#^Rg)®tC*ftr(±, iUfSrfroT 

(Wx.fl, XBfcl : R. Lu p a s and S. Ve 
r d u , "Near— farresi stance o 
f multiuser detectors ina 
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synchronous channels," IEE 
E Trans. Commun. , vol. 38, n 
o. 4, pp. 4 9 6 -5 0 8, Apr. 199 
0. ) . L*U ±T<Dffi*W*S:»SfcVN51ia«ftfl: 
**&gi||ftftS£ai$& Lfc 0 , gftaWI^** t ft 

S««* s *36SiXTV^5 (3CSK2:M. Abdul ra 
h m a n , D. D. Falconer, and A. 
U. H. Sheikh, "Equalization 
for Interference Cacellat 
ion in Spread Spectrum Mu 
ltiple Access Systems, "Pr 
oc. VTC 92, pp/71-74, May 19 

92. ) o w©aftamt, b i 5 \z=fw^ 

[0 0 0 5] L*»U *iSttraJBt>«Wk«©^y^a^. 

[0 0 0 6] ^/V^/^^^-CcoSff #1±I«JJbO 

^**R Sl«eiSK^ 
Ixb fc-MM" 5 - fc T J: 0 «JMEoWvMI-8-«r#S fc vn 

iff, ffiS«*o#ftS:#iSLfeaiS^-f ^gfff«ds»3g 
(Xitt3 : A. H i g a s h i a n dT. Ma 
tsumoto, " BER Performance 
of Adaptive RAKE Di.versit 
y (ARD) in DPSK DS/CDMA Mob 
lie Radio, " Proc. ISSTA' 92, 
pp. 75-78, Nov. -Dec. 1992. ) e 

[0 0 0 7] 

fc ■£ 19 ft t> tuft V * t v * 5 *> o ^c 0 
9 C t d5 ffi*ft v ^ t V ^5 MH/Sds fe o 



(3) 



[0 0 0 8) *^^©@6<?I4. DS/CDMASKi: 

?>/>ft^C DMA£<f w 4 

[0 0 0 9] 

(DS/CDMA) v'^f t AT?fflV5S«tltC*JV^ 
T, #fiflS$;MfcDS/CDMA£fHf-i§-4rg[tLT$r 

[ooio] ^io«^(c:33v^-cWf2S{g7-r/i' 
* 4 4 ffl IC S h fcg-a- 7 -f ^ Sr 

L, /v^fi, l!iJfagft7*yW<z>atfj£: 

[0 0 11] miw^l^f-fe^rmriE^F^*^ 

[0012] *fc. •*i<o*wt*sv^-ciwa ; F*Bft*«f.- 

{b^S^^ix-?^^ L E -C-H5H--5 ^ 4 4 
[0 0 13] & 1 ©SSgm-^Tt&IBTSNfe*^ 

ittt<t>*tlZtl* D F E Tf - 4 SrWR 4 f 
S. 

[0 0 14] Bl©*Mtc*jv>-cltif5^l§fi>. 

*U Jfe« * 4l*{t«*ttf« 4 4»6««3feflr*«rftJ* U K 
•tfUJEflT w 4 fc«*4-i-5. 

[0 0 15] #2»*9itt.- fflgttftK: A««F*»«* 
S (DS/CDMA) ->^.9-AT?^V>5gfS«l^*JVN 
T, #S-ft;$^fcDS/CDMA^{f^-*S<SU-C« 
^SJPg^rtT ? £{§ 7 * yu* 4 „ gEg<S 7 ^ yu-* waAi> 

■KafrJurtttt W»*rfT 5 fitfUSKB^a 4 ; BWKKfc 

[0 0 16] 3&2©5&9!fc:teV*-C, mVk\%7 4 

Mb «HaT#Mf*tWb» t roMfc * 6 l-S-S-7 yu* 

[0017] S£2<75|§93(c:J3^t. fns(£«(B]ffl 

[0 0 18] I2W^l^^t, liiJfB&ISPS! 
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ICHtff&T #&*^{l^<OA73flJ0>{£fi-?fT 9ii 
4-f5, 

[0 0 19] m2 0%W^*JV>T, tiJlB^Rk* 
[0 0 2 0] »2©»WK*5^T, BWB=F*** 

»fls^»o*jt-?nsr l e -cum-r 5Ct 4 f 
[0021] *fc, *2<o*Wtei8v^ ina^Bt* 

a. . 

[0 0 2 2] $&2<D&W\z$$^X* iEWSS 

[0 0 2 3] j&3 0>369Jtt. *»it1Rte 
S (DS/CDMA) y^fAT'K *§<B£*r5gfi 
8SfC*J^T, #g-fk$ixfcDS/CDMA^S8ft-§-SrS 

-5 C 4 Sr#«41-5. 
[0 0 2 4] f 3ro»Wl:*5V^. tu!2T#l^* 

«5l»T?(Wn«*lf|!*fT5ri:t««fci-6. 
[00 2 5] JR3<0»Wt*5V^-C. tWB^KJ* 

[0 0 2 6] jfefc, ^3£0^^(C*i^-C. HufS^I^* 

[0 0 2 7] ^3«5IWtC*5VvT, ^IB-g-^ftS-C 

[0 0 2 8] *.fc. m3(D^BJ(c:}oVNT, ffilE=F*»* 
^fb#SSrLE-CHai-5>c4*#^4-t-S.- 

[00 2 9] ^3^Wt-*J^T, MIST^* 

4?^© Sr D F E -CUm-r 5 r 4 Sr #S( 4 -T 5 . 

[0 0 3 0] *fc, »3©»WI!:S3V^-C. WET*** 

[0 0 3 1] *fc, mso^BJtcfcv^-c^ BfUB^ScD 



(4) 



[0 0 3 2] g3^m^, «9IB2pJ£«-e. 

[0 0 3 3] *fc, i3«(^^t, fNBN£Jg 
[0 0 3 4] 

[0 0 3 5)13^X11 W ^SWcD^fe*'*' 
[0 0 3 6] 

[0 0 3 7] Hlfi % f&l<DftW<DmifoW&7FL1Zt><D 

(b) teiSi-J:5KaHt«T*fe*»Uftffl^#flS«:ff 
fellSOT, £flT«flH6 (a) 69«^"CJ:V\ 

0 k + 1 = <K + 1 + k * 1 
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[0 0 3 81 HI (a) KfcV^C, «fc 9 fc $ 

0 1KA9 T«Mfc**Wfc» 102C 

r. 

[0 0 3 9] i8ll g ^flWC^Hd* 1 
Lit k£ (a) W^«MSl0 2l:J:5 
§:ffGD^-S\ (b) ^s^^/w^ici^^fSOS^-C 
8 0 0ttejg{B#8 1 0 tm^{f#8 2 

^8 0 0 t S^Ojtt»^tO*Bgi«r^5 0 §^<f^8 

1 0co^r^]ti@^(7)^m^-f-cD^r^8 4 0 i-StSO 
T\ m&yjfr*ttiJl& 5 0(D5*>S^if#tC<fcS^ 

8 1 2t*g^<t-*t-8 i ofc-sfci-5o -jus. 

r^tE£te#$tU tt,«fS*8 2 0 # i ^Oj£tfcW-§-0 
*|r|8 4-0^J*^8 2 2Sr*1-«fcx - fttfqfr^ 7 

-79km <<9 h^Srffi»«#8 2 OMLtlXfttS 

^8 11 8 1 OW^y^l^ 

8 3 0K*f1-£&ff&) (D^-e4-x:^tL, a»«#fi)MMS 

[0040] te»T#^»*s^fc«<fca*tt«ffi*R 

tvSo 1 0 5<O**«S:H 9 »» 

icffeB^-r^tf, ^S9kT (Ttt-»#/w»IBIBW) "CO 

[0 04 1 ] 

(i) 

k + 1 

(2) 

^ofCo 09 (a) VtiLHs^tf^mm 



-en* <e k *i -e fc > «rfcttiLTi*5. r^-e, > 

[0 0 4 2] 
BUT 

[0 04 3 J 4:45. Ifctfot, Hi»*imiott»fi 
k) <o*-?J*z_t>ti. e*KH:J:5tt*iaE»ttl»*S*t 

H9 (b) , (c) tt, tt>lcil3E*»*a«>J80^jaft 
W"Cfc5o @9 Cb) H-»#^«ffia^fS*SrjE»-fk 

Lr»<akff*a»L*:«; m 9 (c) aasttttnic 

19 jEL<*t 5»***+5a 

[0 0 4 4] St\ 31ffi««^aiO 5K:j:Btt*B*» 
3&s|ft*Six*:HJ*W:*l*»l 0 3i?ffi££*u 
jftSfflAM^l 0 4fc«»*ix5o G«&fc<fc5tfc*B2E» 
tt«3i«l&¥a 1 0 5 J: 9 »* * tt5 (O-C, 
Wi0 2i:*5V^ft e3£&KJ;5&*B£»W»« 

.[004.5] St gl.(a) Ogff Z7^/l^ 10 14: 
=RMft*<Mfc*l 0 2b<Dmzm&7 4/l>>? 1 0 6 
ttbfcHl- (b) OJ:5 4«**jRrtB-efc5. si 
(a) % (b) "Cti, 7»tt£4MbBl 0 2(0^y7'I 

^i-^*{bs (l e) i tc^r«£»wwwfe 

■« (DFE) mvftLfcJB^Tfc <fc^o St B10O 
LE^il lC0i*7^/^ (FF) ^^ll-r^h^V 

^^-^/yy^/^^n^y^mmm (t c ) W£t\ 

*>5W*T 0 /m (t£U mttl«lft).#ttTf«W 

■*»fc«S-*-5BMn M-T c ) SLbfcfcfc 

[0 0 4 6] St splSSl 0 3^>SllfiWi:LTtt, 0 
i 2 5 K:, «ffl£«4§-<Dfi««:fcffi+5««S 

ttffl^a 1 2 0 2 fc**., W(jE«*«rffl*r5«filt«« 

fe5o «JH««a*ai 2 o 2ic*iif ^r**iftflr*«)« 

S6 0 3) K:*JV^T*«fta»*prtti:*5, 

[oo4 7] B2ii, m2<n^<D'$mm*^tz\><D 

Tfc5, »2(0*M<z>S«»«:ffi^5»^fi, 

ms (a) "Cfeixtfg«ftlttH6 (a) , Sff (MtfEl 5 
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(b) -Cfc*Uig«{Wtt:B6 (b) t45; 

^st it, s^&^ai o 5{zttzLX{mmm^& 

2 0 5*fflv*5Ci:fcfc5o <fc«WJH#»2 0 5*T& 
»*WfcB2 0 2©«r^*<«j« (122 (a) ) 
8fc**Wt*2 0 2<D&fc«<flfofc (0 2 (c) ) 
5 0 St S;i^*WfcH«l^, 1^7^/^2 0 6^ 
eWrT«VN5««fcU-C, El 2 (a) i:»LtB2 

(b) , 132 (c) Kl*tLTB2 (d) C0«^fe5 o 

[0 0 4 8] (2 2 (a) leftist* 

0li:±9f«»RJii5, #*fHR«<offii {&f§ 
^g2 0 5i:J:!9fitffi^S^ &*BSSK>as|&*£ 
tLfc*-e=F#l»*«Mk« 10 2 £ tL5 0 
*Wfc* 2 0 2 "Cft, *flS«* * ym^- (* * ^«*C) £ 

5 0 T#»*«<b«2 0 2^»fPtt, »1^5SWilB*- 
■Cfc5o ; F»»*»{fc«2 0 2©«Att*Mfe»2 0 3T 
WJfcSJv We»-WsfflA*H L 2 0 4 KHJft*StL5. 

[0 0 4 9] St IH 2 (c) fciS^Ttt* W#I£J:9 
#fi{fcStbfc«-g-ttT>'X^2 0 0-CS«Stb, §if7 
-f/u#-2 0lKi8«««»S^5. »««R«0«-» 

©ttJW»*j^fc#LTll2!Eflsr5J:5lw«Wi-5. =F 

g^^*wb« 202 ottfl^n, s i (o^m t mmxh 
z 0 ♦fbffl*rt, (St«w»*«2 0 5ici?)tt«iB»* 
tt, tt«aE»*si**s*t*:ttiAttWjE»2 o 3 -ewes 

ix, «S«**ffl*«*2 0 4tcflfe»*tu5. 
[0 0 5 0] v^iricC^^t.teg^CJr^fiffi 
K»ttttftB*!#«2 0 5fcJ:Dllt*4ix5«>'C, 
»*<Wk*2 0 2*c*5V*r»*. ei8Klw£5ffifB£»k: 

Stt> T*»** $ »*tt*ifif*>*u5. 
[0 0 5 1] fiffiHfflfl:2-0 5<OHJ£e84rBai 3^^ 

2{Cjo^T. B*^J (k+1) TX<D&miS-$<0<SLfte 
K+l fiS (1) -C-^^e>tl,5o H2 (a) fcJSlr^TW: 
TSMfc3HWb»A*K33V^T, D2 (c) KftV^TttT 

e>tv5o VN-f^^ , b i { £ iJ^fl2 0 3(OA^l 

(^k + i~<^k) tt+»^/h*v^-e*y**2 o 3co 

mtKDtiLmtlE L < k t ft 9 , *JJS§§ 2 0 3 CDAfcH^ 
**6e»Bffiffi» (<^ k . i ) 3W*tH£*i5. - 

-*-ftt>fe* k *i (K 

+ 2) T^O«<tffly3tC»r5ffiffiEI»«C?lJfflStt5. 



(6) 



(7) 
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[0 0 5 2] ®2(0»K^*5VNTt>, »HO»WiB 
TlPlft**^ 2 0 2 <a«/&tt, m 1 0 (C^fllJg 

t?<fc$g (le) «i l ic*r«*«Bl»«Ms» (DF 
E) ©^f**Jflv*TfcJ:v\, *fc, BiOOLE^B 

ll©W*7-f/l/# (FF) S h7^^- f" 

¥U£«2 0 3 tej&UT* 012 J: 0 ft<fc*0*«# 

[0 0 5 3] 03(1 jR3<D»MO|ll£«9S:^Lfet^ 
-Cfo^o H30W^S««T?l±**:n^y7 F »Mii*t 

[0 0 5 4] gj'3 (a) (DMMWVn. ftt?\Z£*)&n 

^301 UU: 9#*WHSixfc«. ^Bft^SMMS 3 0 

TOIfc**Hfc**3 0 2 »C«»Six6'<< #3118*^3 

[0 0 5 5] T#»*«Mb«3 0 2i (l^i^n)K 
tt, T*l»**ft3 0 2 t <£>A^£ 
[0 0 5 6] 
[S2] 

(2 T*) 

[0 0 5 7] ^pft I Ifc*»tjlJi$-&fc{t-§-*SA^$n5. r 
<r> k £ , ?»|$3c4ftt£8 3 o 2 i g JMt -f§-<otf!L<£> 

[0 0 5' 8]>^*l»*#ft»3 0 2j -C«liiJ$*xfc^ 
A^/^dt^W:, ^3 2 0{C*5V"TSIHS3 2 lj 

3 2 3-C-g-^$ixS. 

[00 5 9] BS (b) ©SaSWtt. B3 (a)-?«« 

y^3 3 OSr^-L-C-g-^3 2 OtC^SJxS. ^#8fc 

4§«3 0 2fc33V>T3EiSr$*vfcSL {ftf* vrf%h- 
Elt^a3 4 0tClB«*iv6. ttttB3 (a) CD^JSCT 

[0060] «-ria*3 2ot*it»rf4. £3s<b§§ 



V^t^3 2 0C^SWl*tS*3 2 2 (w, ~ 
W„) «rK«i-54^o*4fe***>5. 
[0 0 6 1] T***«Mk«3 0 2(C*fU 

1) tt«raffl*««r*it, <Wk«a©lW"Ctt«ISIJH«M^ 
Zftb (H3©^IMfc**Wfc»3 0 2^^, Hi 4 

(a) ©flWt&*JBi-6) 

2) flflSEUH^ftSf**., «t*fta<D«TMfl:«IRl}t8*f^ 
Srfif5. (H3O^F8fiSft*«WK«3 0 2»C«i-C, Hi 
4 (b) ©**Sr»ffl-r*) 

3) «iHfctt*S4r«*.. DWBWb«ai«)«-Cji3©ttj6 
JftflsfcfT ? , (8 3 »T*8Si**Wt« 3 0 2 Icft^r . 

mi 4 (b) tomf&z&mrz) 
[0 0 6 2] "pyiSHtcmusa o zoivvr&fr 

mfcfflmX'l*. 1 ) W^S3 0 3 <DW&M*i=F&m2: 

istffiv^. 2) we* 3 o 3-ewlgSfS-g-^rcD 

[0 0 6 3] ^3ro^MC*5V^t). f&\<0&m 

t mm. =F*»**<k« 302 h i o c^-r 

ftflMMKS (LE) «1 1 tc^i-sNJfcfcWEMMfc* 
(DFE) ©^•fft&J8V*T'b.fc</\, Hi 0<OL 

E-^ll 1 cohu^^-c/w^ (FE) £H?!-f 5 h 

■*fc.-JWX6«3 0 3HWLT, Hi 2J^i"J:5**!pJ 
[0 0 6 4] 

ft«»4, DS/CDMA*ai:fe^t, te^ft-S§-fifca-£ 
[BffiOffi^jfcRWJ 

[Hi] %\ <Dmm\Z&ZCVMA%L\tm<D , gMm*7F 

i-H 

[H2] %2to&W\Z.&ZCDMA 1 &<£m<omMm*7F 
1-H 

[H3] »3©*M^«5CDMAS««©H1B«** 
•f-H 
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